Meet the challenge
More than 500 years ago in 1516, the Duke of Bavaria, William IV, adopted the purity law (Reinheitsgebot), perhaps the oldest food-quality regulation still in use today. According to this law, the only allowed ingredients of beer are water, hops, and barley malt. Beer contains more than 90% water, and so the mineral ions can have a significant effect on the taste. However, the distinctive taste, smell, and appearance of beer comes from the metabolic activities of plants and yeast and are covered by the fields of biochemistry and organic chemistry.
In this challenge we are looking for a compound that gives beer its distinctive flavor. The complexity of this subject is great, which is why this challenge will be limited to wheat beer. This top-fermented beer is based on the German tradition of mixing at least 50% wheat with the malted barley. Because of the purity requirement, wheat beer was originally brewed only north of the Danube. Since the beginning of the seventeenth century, Weissbier has also been brewed in Bavaria, whereby only the Bavarian rulers could award brewing rights. This wheat beer monopoly (also called Bwheat beer privilege^) was a significant source of income for the Bavarian state. Depending on the region, this beer is variably termed BGerman Weißbier,^Bwhite beer,^Bwheat,^Bwheat beer,^or Byeast wheat.^The filtered varieties are also called Bcrystal wheat^or Bcrystal white beer.^Weißbier is also available in different colors, including Bdark wheat( Dunkelweizen) and Bstrong wheat beer^(Weizenstarkbier or Weizenbock). The dark wheat varieties are made with darker, more highly kilned wheat and barley malts (Fig. 1) . The substance we are looking for in this challenge is ubiquitous in the plant kingdom. It is found in a number of vegetable sources as a flavoring agent, and is also used by some insects for chemical signaling. Its bioavailability depends on the form in which it is present: the pure compound has limited solubility in water, and hence poor bioavailability. However, by certain strains of yeast the substance is converted to a compound that gives wheat beers their distinctive Bclove^flavor.
The electron impact mass spectrum (Fig. 2) , infrared spectrum (Fig. 3) , and NMR spectra (Figs. 4, 5, 6 , and 7) of this compound are provided for structural analysis purposes. In the mass spectrum, the strong molecular ion peak is conspicuous. The compound is very stable in a vacuum and is therefore used as a matrix for proteins in matrix-assisted laser desorption/ionization mass spectrometry analyses. All NMR spectra were obtained with CDCl 3 as the solvent. As well as the 1 H HMR spectrum (Fig. 4) dimensional NMR spectra are given. The scalar and dipolar H,H-correlation spectra are pictured in congruent dimensions (Fig. 6) , as are the heteronuclear single-quantum correlation (HSQC) and heteronuclear multiple-bond correlation (HMBC) spectra (Fig. 7) . In the HSQC spectrum, only the direct couplings ( 1 J H-C ) are shown, whereas the couplings over two ( 2 J H-C-C ) and/or three ( 3 J H-C-C-C ) covalent bonds are indicated in the more confusing HMBC spectrum. In the 1 H NMR spectrum, two low-field-shifted and broadened signals were detected (Fig. 4, top) . The five multiplet 1 H NMR signals, together with their measured coupling constants, are shown in detail (Fig. 4, bottom) . All two-dimensional spectra were cut in the low-field and high-field regions to allow better detection. H NMR spectrum of a solution in CDCl 3 with respect to tetramethylsilane (top). The two broadened, low-field-shifted signals are heightened. In the spectrum at the bottom, the spreads of the multiplet signals are given after apodization of the free induction decay with exponential and Gaussian functions. Note the small splitting of 2 Hz caused by long-range couplings over four atomic bonds 
